The carotid body has been mentioned as a inember of the chemoreceptors by most authors during recent years. The chemoreceptor system is considered to include the chemoreceptor cells in the glomus carotirum, glomus aorticum and allied structures in some other locations. Under normal conditions, the chemoreceptor cells are sensitive to changes in pH, COZ content and oxygen tension of the blood and thus they play a role in the regulation of respiration and circula-tion203 24. The chemoreceptors, also termed non-chromaffin paraganglia, are to be differentiated from the chromaffin cells in the adrenal medulla, the organ of Zuckerkandl and related bodies (paraganglia), and from the carotid and aortic sinus pressoreceptor 24. Further comments on the chemoreceptor system are presented by A D A M S~ (carotid body), BLOOM^, LE C O M P T E~~, and others58 l8, 24.
The carotid body has been mentioned as a inember of the chemoreceptors by most authors during recent years. The chemoreceptor system is considered to include the chemoreceptor cells in the glomus carotirum, glomus aorticum and allied structures in some other locations. Under normal conditions, the chemoreceptor cells are sensitive to changes in pH, COZ content and oxygen tension of the blood and thus they play a role in the regulation of respiration and circula-tion203 24. The chemoreceptors, also termed non-chromaffin paraganglia, are to be differentiated from the chromaffin cells in the adrenal medulla, the organ of Zuckerkandl and related bodies (paraganglia), and from the carotid and aortic sinus pressoreceptor 24. Further comments on the chemoreceptor system are presented by A D A M S~ (carotid body), BLOOM^, LE C O M P T E~~, and others58 l8, 24. Neoplasms arising from the chemoreceptors (chemodectomas, non-chromaffin paragangliomas) are well known in man and dogs, but have not been described in other species14. 24, 26. However, the occurrence of an aortic body tumor in a 12-month-old heifer is reported in a recent textbook34. In man carotid body tumors occur most frequently, but several human aortic body tumors and growths originating from cells belonging to the chemoreceptor system in other sites have been described22 6 , 12, 17.18. 19, 21. 22, 30, 38-40. Human carotid body tumors are occasionally bilateral, and may sometimes be associated with similar neoplasms in related structures. The tumors may mimic the normal structures closely or have an adenomatoid or angiomatoid pattern'". 20.
The first description of canine tumors at the base of the heart, arising from specific cellular elements of apparently neural origin was given by JACKS ON^^. He drew attention to their resemblance to the "venereal tumors" and interpreted them as neuroblastomas. BLOOM^ identified these parent cell clusters as belonging to the chemoreceptors (i. e. glomus aorticum). He compared canine tumors from this region with a human carotid body tumor, recognized the resemblance and s i ggested that they were aortic body tumors. After BLOOM'S~ excellent paper, numerous cases of canine aortic body tumors have been encountered, and a few cases of carotid body tumors are also observed in this species15. 23, 32, 36. Simultaneous occurrence of chemodectomas in two or more sites has also been recorded in dogs15, 2 8 , 36. With few exceptions, the human carotid body tumors are of benign charac-ter37, growing slowly and well encapsulated, but a few tumors producing meta-stases have been noted!), 21, 29. 85. Clinical benign growths not infrequently exhibit evidence of local infiltrative activity, and tumors with aggressive behaviour do not usually show morphologic characteristics differing from apparently benign growths21 3 28. In dogs, too, there are reported metastatic non-chromaffin para-In our material, collected during the last 10 years, we have recognized 4 cases of aortic body tumors in a total of 3956 dog autopsies.
During the preparation of this report, some carotid bodies from cattle of various ages were prepared for microscopic examination. The organs were found as small greyish nodules with intimate attachment to the ascending pharyngeal artery in accordance with the statement of A D A M S~ and W I T T E R~~ ( Fig. 1) . 'The carotid bodies in mammals are located near the bifurcation of the common carotid artery. In the cow the common carotid artery trifurcates at the posterior border of the digastric muscle, the three branches being the external carotid, the external maxillary and the occipital arteries. In the foetus and the calf, the occipital artery arises in common with the internal carotid, the latter regressing in the adult to convert into a tibrous cord. The ganglioma15, 23, 27. first branch off the occipital is the ascending pharyngeal artery. This vessel divides shortly after its origin into several branches which pass through or adjacent to the carotid body13 39. Only the main branch is shown in Fig. 1 .
Microscopically, the carotid bodies were made up of nests or clusters of cells possessing round or oval nuclei comparatively rich in chromatin, whereas the cytoplasm and the cell boundaries were indistinct, or even not discernible. The organs were partly lobulated, and fine vascular spaces lined by endothelium were numerous. In calves a delicate perivascular reticular network was observed, hence the structure was best brought out in silver-stained sections. In cows the perivascular tissue was collagenous and abundant, indicating a gradual fibrous transformation of the organ. The chromaffin reaction was negative in all sections examined.
Case History
The head of a cow was derived from a slaughter-house without any information except that no lesions were seen in other tissues or organs at the routine meat inspection.
Gross Lesions
An oval mass, measuring approximately 18 x 15 cm was located below the left ear. This mass was well limited and partly lobulated with collagenous trabeculae connected to the thin capsule. The growth was closely attached to the common carotid artery at the origin of the occipital artery and extended to the ventral border of the angle of the mandible, occupying the lateral and ventral part of the parotideal region on the left side (Fig. 2) . Its parenchyma was relatively soft and yellow to red brownish. Some hemorrhagic areas and small cystic cavities, containing a pink serous fluid, were visible on the cut surface ( Fig. 3) . All the lymph nodes of the head were normal.
Microscopic Lesions
Histologic examination revealed a neoplastic tissue rich in cells and vessels. In silver-stained sections reticular fibrils were seen surrounding clusters of neoplastic cells, but reticulum was not found to invest individual cells. The small vessels were supported by a delicate perivascular reticulum and could best be demonstrated in silver-stained sections (Fig. 4) . A few of the tumor cells contained fat droplets. The cellular picture was very pleomorphic with rounded or oval, finely stippled pale nuclei, usually containing 1-3 distinct nucleoli, but hyperchromatic nuclei were not uncommon (Fig. 5 ). The cytoplasm was eosinophilic and sometimes abundant, not infrequently finely granular, and the cell outlines were often indefinite. In some areas the neoplastic cells were arranged in peritheliomatous patterns lined by a regular endothelium or grouped in "pseudoalveoli". The tumor cells surrounding greater vessels were frequently of epithelial appearance, often similar to columnar epithelial cells. Thus the tumor tissue in some areas presented "endocrine-like'' features ( Fig. 6) . The tumor cells showed a slight tendency to invade the capsule, but mitotic figures were rare. Thin strands of collagenous tissue extended from the capsule into the neoplastic tissue. Both in the capsule and the trabeculae there appeared smooth muscle cells. Areas of hemorrhages with phagocytes containing blood pigment were observed in the tumor tissue and the capsule. Among the pleomorphic tumor cells there occurred minor scattered accumulations of another type of cells; these had spherical dense nuclei and scanty cytoplasm and were morphologically indistinguishable from lymphocytes. Chromaffin test was negative and nerve fibres were not observed, nor could PAS positive material be demonstrated in the tumor cells.
Discussion
The normal carotid body has a structure similar to that of an endocrine gland. The organ consists of cords and clusters of epithelial-like cells and is abundantly provided with sinusoidal capillariesll. The structure was previously considered as part of the chromaffin tissue, and S M I T I I~~ demonstrated abundant chromaffin cells in the carotid body of the cow. DE C A S T R O~ and others (cited by BLOOMS) found that the chromaffin reaction of the carotid body in some species was due to the presence of lipoid material and not to adrenaline, but this finding has not been confirmed in newer investigations31. Furthermore, the specificity of the chromaffin reaction has been regarded as questionable, since fixatives containing agents other than chromium compounds may produce an equally intense coloration of the adrenal medulla7. Later observations on the chromaffin reaction are presented by COUP LAND^ and others, but further consideration of this test is outside the scope of thepresent paper. During the last decades it seems to have been generally accepted that the carotid body is a member of the chemoreceptor system, and that the structure does not contain true chromaffin cells. 28 . I<ARNAUCIIOW~G claims, after reviewing the histogenesis and function of the carotid body, that this structure arises from the ectoderm and not from the mesoderm as generally believed, and suggests that the carotid body may be a gland of internal secretion related to the adrenal medulla and other similar paraganglionic structures. Thus it must be concluded that, in spite of extensive studies, the exact derivation and function of the carotid body remains uncertain and controversial.
The histologic features of the tumor under discussion yield sufficient evidence to distinguish the growth from hemangiopericytoma and adenoma of the parathyroid glands. The diagnosis of carotid body tumor is based upon the microscopic similarity with the normal carotid body and the typical location with close proximity to the carotid artery. Moreover, the tumor had a microscopic picture resembling the equivalent tumors in man and dog. To the author's knowledge, the present report is the first description of a carotid body tumor in another species.
J'ummar_v
A carotid body tumor was found closely attached to the left carotid artery of a cow. The neoplastic tissue was well defined, and no metastases were observed, but there was a slight invasion of the capsule. Histologically, there was great resemblance to the corresponding tumor in dogs : pleomorphic cells, numerous vessels, peritheliomatous patterns, i. e. predominantly epithelial cells lined by endothelium, and pseudoalveoli enclosed by reticulum.
Zzt.rammenfassung
Es wird ein Tumor des Glomus caroticum beschrieben, der dicht an der linken Karotis einer Kuh lokalisiert war. Das neoplastische Gewebe war gut abgegrenzt. Metastasen wurden nicht nachgewiesen, aber die I<apsel zeigte eine geringfugige Invasion. Histologisch bestand eine grosse Ahnlichlreit mit entsprechenden Tumoren bei Hunden: Pleomorphe Zellen, zahlreiche Blutgefasse und peritheliom-artige Gebilde, d. h. vorwiegend epitheliale Zellen, umsaumt von Endothel und von retikularem Gewebe eingeschlossene Pseudoalveolen.
